Background: The Geriatric Depression Scale (GDS) is widely used to assess depressive symptoms in clinical and research settings. This study utilized a 4 factor solution for the 30-item GDS to explore differences in the presentation of depressive symptoms in various types of cognitive impairment. Method: Retrospective chart review was conducted on 254 consecutive cases of community dwelling elderly newly diagnosed with mild Alzheimer's Dementia (AD) n = 122, mild Vascular Dementia (VaD) n = 71 or Amnestic Mild Cognitive Impairment (aMCI) n = 32 and Non-Amnestic MCI (nMCI) n = 29. Results: Analysis revealed no significant differences (p < 0.05) between the groups for total GDS score, the Dysphoria subscale or Cognitive Impairment subscale. AD endorsed significantly fewer symptoms than VaD on Apathy, Meaninglessness and Dysphoria. AD did not endorse a significantly different number of items than aMCI on any of the subscales. AD endorsed significantly fewer items than nMCI on Apathy and Meaninglessness. VaD endorsed significantly more items than the aMCI only on the Meaninglessness subscale (p > 0.05). No statistically significant differences were found between VaD and nMCI or between the MCI groups. Conclusions: Support is provided for the use of GDS subscales in a wide range of cognitively impaired elderly. This study suggests in mild dementia the number and type of depressive symptoms vary significantly between AD and VaD. There are indications that aMCI patients are similar in their symptom endorsement to AD and nMCI are similar to VaD which is consistent with some of the notions regarding likely trajectories of the respective MCI groups.
Introduction
Depression is a common experience for elderly persons suffering from cognitive impairment and/or dementia. Depression is common in both Alzheimer's disease (AD) and Vascular Dementia (VaD) with research suggesting that 10% -20% of AD patients suffer from depressive syndromes whereas this estimate climbs to 40% or more among VaD patients [1] . Research has shown that for elderly suffering from pre-dementia syndromes depression is one of the most frequently reported neuropsychiatric symptoms found in patients diagnosed with Mild Cognitive Impairment (MCI) [2, 3] . Elderly patients with MCI and dementia may also exhibit significant depressive symptoms without meeting full diagnostic criteria for a depressive illness [4, 5] .
Proper identification of depressive symptom themes and affective components of depression may be as important as the clinical diagnosis of depression in understanding the co-occurrence of depression and types of cognitive impairment. Previous research has described symptom themes found in various types of cognitive impairment. In AD patients, symptom clusters with themes of sadness, fatigue, loss of interest, depressed mood, fatigue, and indecisiveness have been identified [6] . Themes among patients with VaD include depressed mood, loss of interest, no future expectations [7] , anhedonia-pessimism, dysphoric tension and cognitive-inhibition [4] While a great deal of research has been done on the prevalence of depression in MCI patients [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] there is little research that speaks to the specific depressive themes in MCI and their relationship to MCI subtypes [12] .
The Geriatric Depression Scale (GDS) was the first screening instrument designed specifically for a geriatric population [13] and is widely used for assessing depressive symptoms in the elderly in both clinical and research settings. The GDS was originally designed and is primarily used as a uni-dimensional instrument to assess depression in the elderly. Most research utilizes conventional cut points for establishing depressed versus nondepressed patient groups and fails to consider the nature of the symptoms endorsed. In demented populations, as with the general population, simple summation of symptoms of depression does not allow for a thorough examination of the importance of particular depressive symptoms and/or symptom clusters and how these may impact functioning. The GDS has been used frequently with patients with cognitive impairment although it has been criticized for not being specifically designed to assess depression in dementia [14, 15] and being affected by the stage of dementia [16] . Debruyne et al. [17] argue that the GDS is a reliable screening instrument for patients with MCI but not with AD.
Hall and Davis [18] suggested that the utility of the GDS in screening depression in cognitively impaired populations may be enhanced by using subscales or symptom clusters rather than GDS total score. The factor analysis of the 30-item GDS with cognitively impaired elderly resulted in a four-factor model; 1) Dysphoria, 2) Meaninglessness, 3) Apathy, and 4) Cognitive Impairment. The factor structure found for a cognitively impaired population was noticeably different than that found with a relatively healthy elderly population. This suggests that cognitively impaired elderly express affective experiences differently. Previous research by our group on the relationship of cognition to depression has shown the utility of assessing the four symptom clusters with an older, multi-ethnic rural population [19] as well as individuals diagnosed with MCI [20] and individuals with mild Alzheimer's [21] .
The present study examined the prevalence of the GDS-30 symptom clusters among a sample of patients diagnosed with MCI (amnestic and non-amnestic), AD and VaD. Given the prior literature on differential psychiatric manifestations between different dementia pathologies, it was hypothesized that the AD and VaD groups as well as the aMCI and nMCI groups would differ significantly in their depressive symptom cluster endorsement. No a priori hypotheses were made regarding possible differences between the MCI and dementia groups.
Method

Participants
Retrospective review was conducted on 254 consecutive cases of community dwelling elderly (Mean Age = 78.92 years; Females = 186, Males = 68) assessed at the UNTHSC Memory Disorders Clinic between January 2009 and December 2011 who were diagnosed with AD, VaD or MCI and scored 1.0 or less on their Global Clinical Dementia Rating (CDR) score, which is indicative of mild dementia. A consensus diagnosis of AD or VaD based on history, physical examination and neuropsychological testing was established. This was based on the criteria of the National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer's Disease and Alzheimer's disease and Related Disorders Association Work Group (NINCDS-ADRDA) [22] . The diagnosis of MCI was established using the criteria of the International Working Group on Mild Cognitive Impairment [23] . Patients meeting criteria for MCI were classified as amnestic (aMCI) if they had a prominent memory impairment, either alone or with other cognitive impairments (multiple domains with amnesia), or nonamnestic (nMCI) if a single non-memory domain was impaired alone or in combination with other non-memory deficits (multiple domains without amnesia).
The final sample consisted of AD (n = 122), VaD (n = 71) aMCI (n = 32) and nMCI (n = 29). The demographic characteristics of the sample are shown on Table 1 . The diagnostic groups differed on age and education with the two dementia groups not differing from each other. Both dementia groups were significantly older and less well educated than the MCI groups. This study was approved by the Institutional Review Board and was performed by means of a retrospective analysis of medical records.
Measures
The GDS 30-item self-rating scale [13] was administered to all participants as part of a neuropsychological assessment. The GDS was administered orally to facilitate patient understanding and increase the clinical utility of the data. The Hall & Davis [18] four factor solution was used to identify clusters of symptoms. Subscale scores were determined by summing the items in each factor producing four scores and the total GDS score was the sum of the thirty items. The methodology and item weightings have been described elsewhere [18] . The Dysphoria subscale consists of eleven items that describe the dysphoric and depressed mood often observed in demented patients. The Meaninglessness factor consists of seven items representing an appraisal of the meaningfulness and purpose (or lack thereof) of one's life with respect to the past, present, and future. The Apathy factor consists of six items representing passive withdrawal from activities and enjoyment of life. The Cognitive Impairment factor consists of six items reflecting affective responses related to decline in cognitive functioning.
Results
The prevalence of depression in the sample (based on a cut-off score of 10) was 18% for AD patients, 39% for VaD patients, 18% for the aMCI patients and 36% for the nMCI. ANOVA of total score and subscale scores revealed significant differences between groups on Total GDS score (p < 0.021); Apathy (p < 0.012) and Meaninglessness (p < 0.016). No significant differences were found between groups on the Dysphoria or Cognitive Impairment scale. Table 2 shows the means and standard deviations for all groups by subscale scores and total GDS score. Analysis of differences between the diagnostic groups using MANCOVA were carried out by subscale scores and total GDS score with gender, education and age serving as co-variants. MANCOVA revealed significant effects for diagnostic groups on Dysphoria (p < 0.010), Apathy (p < 0.047) and Meaninglessness scale (p < 0.040). The effect of diagnosis on Total GDS score approached significance (p < 0.055).
There was no effect of diagnosis on the Cognitive Impairment scale. Age or gender did not affect any of the scales or total score. Education was a factor only for the Cognitive Impairment scale. Post-hoc analysis (Table 3) revealed that the AD group endorsed significantly fewer items than the VaD group on Apathy (p = 0.004), Meaninglessness (p = 0.003) and Dysphoria (p = 0.025). The AD group did not endorse a significantly different number of items than the aMCI group on any of the subscales. The AD group endorsed significantly fewer items than the nMCI group on Apathy (p = 0.025) and Meaninglessness (p = 0.048). The VaD group endorsed significantly more items than the aMCI group only on the Meaninglessness subscale (p < 0.05). No differences were found between the VaD group and the nMCI group. There were no statistically significant differences between the MCI groups.
Discussion
This study investigated the differences in the expression of clusters of depressive symptoms among four groups of patients with clinically diagnosed cognitive impairment. The prevalence of depression in this study (GDS total score ≥ 10), 18% in patients with AD and 39% in patients with VaD, was very similar to the prevalence rates for depressive disorders found by Castilla-Puentes and Habeych [1] using a large sample and applying ICD-9 diagnostic criteria. They found 18.53% of AD patients and 44.14% of VaD met criteria for a depressive disorder. This difference in prevalence between AD and VaD has been attributed to the lack of insight and difficulties with awareness in AD. Lack of awareness has been negatively correlated with the GDS suggesting that GDS scores should decrease as anosognosia becomes more severe [24] .
Studies on the prevalence of depression in MCI have reported rates ranging from 15.7% [25] to 46.1% [4] to as high as 63% [26] depending on the nature of the sample and definition of depression. In our small sample we found 26% of all MCI patients scored 10 and above on the GDS indicating at least a mild depression. The rates of depression for the two subtypes of MCI (18% of aMCI patients; 36% of nMCI patients) are almost identical to those of the AD and VaD groups respectively. These findings are contradictory to those of Edwards et al. [3] who found that patients with aMCI were more likely to exhibit depressive symptoms than other subtypes of MCI.
The impact of demographic factors on the expression of depressive symptoms and symptoms clusters was found to be minimal. Neither gender nor age was related to different rates of total symptoms or clusters. It is interesting that education was related only to the Cognitive Impairment scale regardless of diagnosis. Individuals with higher education tended to score higher on this subscale that measures "concern with cognitive decline". It may be that individuals with higher education recognize on some level that their current functioning represents a significant change from their previous level of functioning.
The VaD group scored significantly higher than the AD group on dysphoria, apathy and meaninglessness. These findings may reflect the lack of awareness in AD even in the mild stage. The present study is consistent with other evidence that depressed mood, loss of interest and lack of positive expectations of the future are most sensitive in predicting a depressive disorder in VaD [7] . Individuals with more depressive symptoms are more likely to have a history of vascular events, subclinical vascular disease, and MRI evidence of vascular disease [10] . These findings also may reflect the characteristics of "vascular depression". The subscales give a good description of the nature of the depressive symptoms experienced in VaD and provide a more complete understanding of the affective experience of patients with mild VaD.
Exploratory post-hoc analysis comparing VaD patients (n = 27) who scored in the depressed range and AD patients (n = 22) scoring 10 or above revealed no significant differences between the groups on total score, Dysphoria, Cognitive Impairment or Apathy. The VaD group did score significantly higher than the AD group on the Meaninglessness subscale (p < 0.05). These findings suggest that as measured by the GDS the presentation of a significant depression in mildly demented individuals is qualitatively similar although depressed VaD patients may present with more cognitive symptoms of negative self evaluation.
The nMCI group when compared to the AD group shows a pattern similar to that of the VaD group. The nMCI group scores significantly higher than the AD group on Apathy and Meaninglessness. Apathy has frequently been associated with vascular dementia [27] and advanced Alzheimer's disease [28] and has been found to be present in MCI although apathy is found more frequently in aMCI compared to nMCI [29] .
The finding that the nMCI group scored significantly higher than AD on the Meaninglessness subscale may be related to the reduced awareness found in Alzheimer's disease. The Meaninglessness subscale is made up of items that require the person to compare their perception of their current functioning and value with the past. This requires the ability to recognize or "be aware" to make such comparisons. Similarly the VaD group scored higher than the aMCI group on the meaninglessness subscale. Because of greater cognitive impairment and higher level of awareness, patients with VaD may recognize the disparity between their past functioning and their current ability. The scores of the VaD group were not significantly different from the nMCI on total score or any of the subscales. Similarly the AD group did not differ from the aMCI group on total score or any subscales. The two MCI groups were not significantly different on any scores. The pattern of differences found between the dementia groups and the MCI groups is suggestive of that there are similar patterns of symptom endorsement for VaD and nMCI groups and similar patterns for the AD and aMCI groups. This pattern of endorsement is also in line with the literature suggesting that aMCI patients may be more likely to progress to AD while nMCI patients may be more likely to progress to VaD. Future studies should examine whether or not these symptom endorsement profiles are useful in predicting 1) progression to dementia among MCI patients as well as 2) specific progression from MCI subtype to specific dementia syndrome.
There are limitations affecting the generalizability of the results of this study. The sample is a relatively small clinical sample of convenience rather than a randomly selected community-based sample meaning that the current findings are most applicable to clinical rather than population-based settings. The patients in our sample were also relatively well educated. The patients were referred or sought out a clinic specifically for the diagnosis and treatment of cognitive impairment in the elderly. Nonetheless the results support the use of the GDS factor scores to distinguish characteristics of affective presentation in different forms of cognitive impairment. This information will be helpful in understanding the nature of the affective experience of individuals with cognitive impairment and may prove useful in predicting progression from pre-dementia to dementia syndromes. Future studies should also examine the utility of these symptom clusters in predicting response to or even development of novel therapeutics with cognitively compromised populations.
